ABSTRACT
INTRODUCTION
Allylisothiocyanate (3-isothiocyanato-1-propene or 2-propenyl isothiocyanate) is one the most common of Isothiocyanates which finds in cruciferous vegetables such as broccoli, cabbage, cauliflower, radish, wasabi and mustard (fig1.) (1-4).
CH2=CH-CH2-N=C=S

Fig.1. Chemical structure of Allyl isothiocyanate
Sinigrin which is predominant glucosinolate in cruciferous vegetables is hydrolyzed to Allyl isothiocyanate (AITC). The conversion of sinigrin to AITC catalyses by myrosinase or intestinal microflora in both animals and humans (figure 2.) (1, 4-7).
Fig.2. Conversion of sinigrin to Allyl isothiocyanate
Numerous studies suggest that AITC is a cancer chemo preventive agent. AITC shows bactericidal and fungicidal activities as well as anticancer activity with inhibition of cell proliferation, cell cycle arrest and apoptosis induction and tumor growth inhibition (5, 8) .
AITC causes apoptosis with arresting cell cycle at different stages of its progressions. Studies have shown that AITC arrested bladder cancer UM-UC-3 cells (4, 9, 10), human cervical cancer Hela cells, human colorectal cancer HT29 cells in G2/M phase but arrested human leukemia HL60 cells in G1 phase (7) .
In this study we have shown the interaction of AITC with RNA in aqueous solution at physiological conditions by using constant DNA concentration with the variety of molar ratios H. Habibi et al. J Fundam Appl Sci. 2016, 8(2S) determine that AITC binds to A-U, G-C or phosphate group (11) (12) (13) (14) (15) (16) (17) .
If the loss of intensity has been occurred, it is related to RNA aggregation. While If AITC bind to RNA bases and the phosphate groups, major increase of intensity and shifting of those vibrations, will occur.
At r=1/80, increase of intensity was observed for asymmetric and symmetric phosphate bands but C, A, U had no significant changes upon AITC-RNA complexation. A significant decrease of intensity was observed for guanin. A band at 1607 shifted to 1609, U band at 1649 shifted at 1650, C band at 1485 shifted to 1482, and asymmetric and symmetric phosphate band at 1238 and 1080 shifted to 1240 and 1082.
At r=1/40, decrease of intensity was observed for the symmetric phosphate but a significant increase of intensity was observed for U. But G, A, C and asymmetrc phosphate had not any significant changes upon complexation. The U band at 1649 shifted to 1650, A band at 1607
shifted to 1606, C band at 1485 shifted to 1488, AP band at 1080 shifted to 1083.
At r=1/20, intensity of G, A and U were decreased but the intensity of AP was increased. P and C had not any significant changes upon complexation. The A band at 1607 shifted to 1608,
The C band at 1485 shifted to 1488, The AP band at 1080 shifted to 1079.
At r=1/10, a major increasing of intensity for G, U and A was observed which shows the interaction of AITC with these bases. The intensity of C and AP were decreased Evidence shows that AITC binds with guanine (N7), uracil (O2) and adenine (N7) residues.
No major spectral changes were observed for cytosine at 1485, that can be related to no major participation of cytosin in AITC-RNA binding.
In addition to spectral shifting of the PO2 stretching, the relative intensities of the asymmetric (V as ) and symmetric (V s ) vibrations were altered upon AITC interaction. Decreasing of V s /V as from 2.04 (free RNA) to 1.46 (AITC-RNA complexes), can be related to AITC-PO2 interaction.
RNA Conformation
RNA often is in A-conformation. There are some marker bands at 810-862 cm -1 (ribose phosphate), 1241 cm -1 (assymetric phosphate) and 1698 cm -1 (guanine) for showing the A-conformation of RNA. The lack of major shifting of these marker bands is indicative of RNA remaining in A-conformation upon AITC-RNA complexation. 
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Fig.4. Intensity ratio variations for AITC-RNA complexes
Absorption spectra of AITC-RNA complexes
The AITC binding constants were determined as described in experimental section (UV-Vis spectroscopy) (18, 19) . 
Materials
Yeast Baker RNA sodium salt and Allyl isothiocyanate were purchased from Sigma chemical Co.
Preparation of stock Solutions
Sodium-RNA (5mg/ml) was dissolved in distilled water at 5°C for 24 h with occasional stirring to ensure the formation of homogeneous solutions. does not effect RNA conformation (25, 26) .
FTIR Spectroscopy
In this study, Thermo Nicolet spectrometer(Magna550) with a liquid-nitrogen-cooled HgCdTe(MCT) detector was used to record the infrared spectra. The spectra of AITC and RNA/AITC complexes were acquired using ZnSe cell with resolution of 4 cm -1 and 100 scans.
OMNIC software which supplied by manufacturer of spectrophotometer was used to detect and treat the spectra. The difference spectra [(RNA solution + AITC) -(RNA solution)] were produced, using a sharp bands at 867 cm -1 for RNA as internal references. This band is due to the sugar C-C and sugar phosphate stretching modes and does not show any spectral changes upon AITC/RNA interaction. These intensity ratios were used to detect the AITC binding to RNA bases or the backbone phosphate groups. Similar intensity variations have been used to determine the AITC binding to RNA bases and backbone phosphate groups(27-30).
Absorption spectroscopy
The absorption spectra were recorded on a LTD model T90 UV Vis spectrometer PG Instruments and Quartz cuvettes of 1cm were used. Spectra manager software was used for collecting the spectra and Analysis spectrum software was used for spectra analysing. In this study UV-visible spectroscopy was used to determine the binding constant of AITC-RNA complex.
The concentration of RNA was remained on 0.51 mM, while various AITC concentration of 2.04 × 10 -4 M to 1.02×10 -6 M were used. AITC also binds externally with phosphate-sugar backbone of RNA. RNA remains in A-form in all concentration.
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